Abstract: Background: Benign multinodular goiter (BMNG) is a common disease of the thyroid gland with palpable thyroid nodules that may be detected in 0.8%-1.5% of men and 5.3%-6.4% of women. Three major complications could be detected after total thyroidectomy: hemorrhage, recurrent laryngeal paralysis, and hypoparathyroidism. Aims: The aim of this study was to review and assess the experience of total thyroidectomy in patients with BMNG at tertiary referral centers in Jazan Hospitals, Saudi Arabia. Methods: A retrospective study was conducted on 320 patients diagnosed with BMNG and subjected to primary total thyroidectomy. Operative mortality and major complications [bleeding, recurrent laryngeal nerve (RLN) injury, and hypoparathyroidism] were recorded. Results: Postoperative hemorrhage was reported in four patients (1.25%). Bilateral RLN injuries occurred in two patients (0.6%), whereas unilateral RLN injuries occurred in nine patients (2.8%). Permanent hypoparathyroidism was diagnosed in three patients (0.9%), while transient hypoparathyroidism occurred in eight patients (2.5%) and improved after 4 months. Conclusions: Total thyroidectomy represents today the treatment of choice for BMNG. Proper preoperative preparations, meticulous surgical dissection with careful follow-up of patients will improve the surgical results and reduce postoperative complications.
Introduction
Benign multinodular goiter (BMNG) is a common disease of the thyroid gland most often caused by iodine deficiency (endemic goiter) and it is the most prevalent thyroid pathology with palpable thyroid nodules incidence that could be detected in 0.8%-1.5% of men and 5.3%-6.4% of women [1] .
Several retrospective studies evaluated the risks and complication rate of thyroid surgery and found that the three major complications could be detected: hemorrhage, recurrent laryngeal paralysis, and hypoparathyroidism with varying rates of incidence [1] [2] [3] .
Postoperative hemorrhage may occur as a devastating complication from thyroid surgery as an unrecognized or rapidly expanding hematoma that can cause airway compromise and asphyxiation. The incidence of postoperative bleeding varied from 0.4% to 1.1% [2] [3] [4] [5] .
Temporary and permanent vocal fold paralysis rates were analyzed in several reports and the overall incidences of temporary and permanent vocal paralyses were 5.1% and 0.9%, respectively. When irreversible damage occurred at the recurrent laryngeal nerve (RLN), patients were usually presented with marked voice dysfunction changes [6, 7] .
Many authors investigated these complications and found that they range from 0.5% to 5% following total thyroidectomy with increased incidence in both recurrent goiter and thyroid cancer [6] .
Hypoparathyroidism is another feared complication from thyroidectomy occurred due to direct trauma to the parathyroid glands, devascularization of the glands, or complete removal of the glands during the thyroid surgery [8] . The reported incidence varies between 0.4% and 13.8% and is directly correlated with the extent of thyroidectomy [9] .
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The aim of this study was to review and assess the experience of total thyroidectomy in patients with BMNG at the tertiary referral centers in Jazan Hospitals, Saudi Arabia.
Patients and Methods
A retrospective study was conducted in Prince Mohammed bin Nasser Hospital and King Fahd Central Hospital, Jazan, Saudi Arabia. A total of 320 patients who were diagnosed with BMNG and undergone total thyroidectomy were included in this study. The indications of surgery were pressure symptoms and huge neck swelling. The patients with previous neck surgery, previous radiation therapy, or having incomplete data were excluded from this study.
Data were collected from database in Prince Mohammed bin Nasser Hospital and King Fahd Central Hospital, Jazan, Saudi Arabia between January 2011 and 2018. The patients' data included in the study were demographic data (age at diagnosis, gender, occupation, and residence), chief complaint (dysphagia dyspnea and hoarseness), neck examination, ultrasound neck examination, and full blood investigations.
Study plan
1. The vocal cord status for the patients was checked preoperatively by direct rigid laryngoscope (rigid laryngeal endoscope, Storz 70°with video monitor). 2. Investigations: neck ultrasound, determination of free T3, free T4, thyroid stimulating hormone, serum calcium concentration, and fine-needle aspiration cytology. 3. The intraoperative blood loss, operative time, postoperative drainage, and postoperative wound infection were recorded. 4. Postoperative follow-up includes the status of vocal fold function (by direct rigid laryngoscope). The function of parathyroid was checked immediately in the postoperative period by serum calcium concentration and parathyroid hormone level.
Operative technique
Total thyroidectomy is defined as the surgeon's attempt to perform an extracapsular removal of the entire thyroid gland including pyramidal lobe while preserving the parathyroid glands, RLNs, and external branches of the superior laryngeal nerves (SLNs). The internal branches of the superior thyroid artery were identified and dissected meticulously as close to the thyroid capsule as possible to avoid damaging the SLN. The external branch of the SLN travels inferiorly along the lateral surface of the inferior constrictor muscle until it terminates at the cricothyroid muscle. A delicate surgical technique was performed by identifying and exposing the RLN and its branches and following its course with care until it entered larynx. The main trunk of the inferior thyroid artery was preserved and the branches entering only the thyroid were cut between ligatures to preserve the blood supply of the parathyroid gland and all the parathyroid glands were identified, if possible.
The following parameters were obtained:
1. Operative mortality. 2. Major complications: bleeding, RLN injury, and hypoparathyroidism.
Statistical analysis
Data collected were processed using SPSS version 22 (SPSS Inc., Chicago, IL, USA). Quantitative data were expressed as means ± standard deviations (SDs), whereas qualitative data were expressed as numbers and percentages.
Ethics
The local ethics committee of Faculty of Medicine, Jazan University, Saudi Arabia approved the study. Written consent was obtained from all patients or first-degree relatives before the management procedure.
Results
A total 320 patients who were diagnosed with BMNG and undergone total thyroidectomy were included in this study. There were 112 (35%) men and 208 (65%) women with mean age of 42.25 ± 9.5 years. The operative time of surgery was between 80 and 110 min with a mean value of 113.21 ± 11.46 min. The amount of intraoperative blood loss using the standard absorptive gauze measuring 30 cm × 30 cm was 45-70 ml with a mean 61.12 ± 6.12, whereas the amount of fluid drained was 40-70 ml (54.16 ± 9.21). The mean ± SD time of hospitalization was 1.1 ± 0.8 days. The mean weight of the excised thyroid specimens was 51.7 g. No patient died from general anesthesia or operative technique, but postoperative hemorrhage was reported in four patients (1.25%) with mortality occurred in one patient who died of asphyxia due to large wound hematoma, whereas the other three patients needed surgical exploration and evacuation of hematoma.
Both RLNs in all the 320 patients were successfully identified and the external branch of SLN was identified in 317/320 poles (99%). Preoperative evaluation using
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Postoperative evaluation revealed bilateral RLN injuries occurred in two patients (0.6%), who need tracheostomy. Unilateral RLN injuries occurred in nine patients (2.8%), whereas temporary RLN injury was detected in seven patients (2.2%), which improved within 6 months. SLN injury occurred in 12 patients (3.7%), which results in low pitch voice who are subjected to phoniatric therapy.
Both calcium level and the parathyroid hormone serum level were immediately checked in all patients in the postoperative period and during follow-up. Permanent hypoparathyroidism was observed in three patients (0.9%) who needed replacement therapy in the form of both vitamin D and calcium, whereas transient hypoparathyroidism occurred in eight patients (2.5%) and improved on medications after 4 months. The overall complications occurred in 46 patients (14.3%), which were summarized in Table I .
Discussion
The mortality rate from thyroid surgery during the 1800s was around 40% as these mortalities were due to infection and hemorrhage, but recently, the incidence of death ranges from 0% to 0.5% [2, 4, 10] . Thyroid surgery in recent years is generally considered quite safe, owing to a better preoperative preparation and improved surgical techniques that kept complications at a minimum level to less than 2%-3% [11] . Our data came in agreement with these figures as we found only one death in 320 patients.
Post-thyroidectomy hematoma leading to airway problem is rare but can be fatal and remains a surgical challenge for the operating team due to the lifethreatening acute asphyxia [11, 12] . It was reported that the most common cause of post-thyroidectomy hemorrhage was bleeding from the thyroid lobe stump, and the most dangerous hemorrhage, because of its intensity, was the bleeding from the superior thyroid artery [13, 14] .
The rate of postoperative hemorrhage varied from 0.56% to 1.1% as reported in several series [3, 4, [11] [12] [13] 15] . While others described their experiences of thyroidectomies with hemorrhage up to 2.5% [14] . In this study, we noticed that postoperative hemorrhage was detected in four patients (1.25%), which is in concordance with many reports, and one patient died of airway obstruction due to large hematoma.
The frequency of RLN injury ranges from 0.5% to 5% in different medical centers and increases in case of both completion of thyroidectomy and total thyroidectomy due to thyroid cancer. The nerve lesion varies from irreversible, persistent, and transient dysfunction with good prognosis of complete recovery from several weeks to 2 years [7, [16] [17] [18] .
In the light of law and medical aspects, we recommended obligatory preoperative laryngological examination with the evaluation of vocal folds mobility and on the third postoperative day in order to identify early RLN lesion. Permanent RLN paralysis may be diagnosed on the basis of multiple laryngological examinations in the period between 3 and 24 months after the surgery [16] .
In this study, we noticed that postoperative recurrent nerve injury was detected in 18 patients (5.6%) that came in agreement with several reports. Recovery was observed in seven patients (2.2%) with improved vocal fold function within 6 months.
The incidence of hypocalcemia depends on the type of surgery performed. After performing thyroidectomy for large multinodular goiter, temporary hypocalcemia requiring calcium replacement occurred in 20% of patients. This usually occurs about 36 h postoperatively. Only up to 3% of patients had persistent hypocalcemia [19] . Another study reported postoperative hypocalcemia with rate of 4.7% persists in 1.3% of patients [4] . Chronic hypoparathyroidism with unrecovered normal function after 6 months was reported in 1.4% of cases and found in more extensive type of surgery [19, 20] .
In this study, we noticed that postoperative hypocalcemia was observed in 11 patients (3.4%) that came in agreement with several reports. Chronic hypoparathyroidism with unrecovered normal function for more than 4 months was observed in three patients (0.9%) and the rest showed complete recovery after 4 months.
The overall postoperative complications of thyroid surgery occurred up to 14% of patients in many available reports [21, 22] , but may be kept at a minimum to less than 2%-3% [11] . In this study, we obtained 46 patients with the three most common complications (14.3%) and this figure is more or less similar to other reported studies.
Conclusions
Total thyroidectomy is recommended to be the treatment of choice for BMNG today. Proper preoperative preparations and meticulous surgical dissection with 
